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in the r gions of residues 22-31 and 146-157 would be expect d to have the same effect on the bioactivity of TNF as 
MAb 37 and a ligand which binds to TNF predominately in the regions of residues 22-40, 69-97, 105-128 and 135-1 55 
would be expected to have the same effect on the bioactivity of TNF as MAb 53 

[0080] The present inventors hav quite cl arty shown that the bioactivity of TNF can b ait red by the binding fa* 
ligand to the TNF, and that the effect on the bioactivity is a function of the specificity of the ligand. For example, the 
binding of MAb 32 to TNF in the regions of residues 1-26, 117-12Band 141-153 results in the induction of endothelial 
procoagulant activity of the TNF and binding of TNF to receptors on endothelial cells being inhibited; the induction of 
tumour fibrin deposition and tumour regression activities of the TNF being enhanced; the cytotoxicity being unaffected 
and the tumour receptor binding activities of the TNF being unaffected or enhanced. It is believed that this effect on 
the bioactivity of the TNF may be due to the prevention of the binding of the epitope of the TNF recognised by MAb 
32 to naturally occurring biologically active ligands. Accordingly, it is believed that a similar effect to that produced by 
MAb 32 could also be produced by a ligand which binds to a region of TNF in a manner such that the epitope recognised 
by MAb 32 is prevented from binding to naturally occurring biologically active ligands. This prevention of binding may 
be due to steric hindrance or other mechanisms. 

[0081] Accordingly, It is intended that the prevention of the binding of epitopes recognised by the various monoclonal 
antibodies described herein to naturally occurring biologically active ligands is within the scope of the present invention. 



Claims 



Claims for the following Contracting States : CH. DE. DK. FR. GB. IT. LI, NL, SE 

1 . An antibody or antibody fragment capable of binding to TNF, the antibody or antibody fragment being characterised 
in that when it binds to TNF the induction of endothelial procoagulant activity of the TNF is inhibited, the antibody 
or antibody fragment binding to the TNF such that the epitope of the TNF defined by the topographic region of 
1-18 58-65. 115-125 and 138-149, or the topographic region of residues 1-18 and 108-128, or the topographic 
region of residues 56-79, 110-127 and 135-155, or the topographic region of residues 1-30, 117-12B and 141-153, 
or the topographic region of residues 1-18, or the topographic region of residues 22-40, 49-97. 110-127 and 
1 36-1 53, or the topographic region of residues 1 -20 and 76-90, or the topographic region of residues 22-40, 69-97, 
1 05-1 28 and 1 35-1 55 is substantially prevented from binding to naturally occurring biologically active ligands. 

2 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour regression, induction of tumour fibrin deposition, cytotoxicity 
and receptor binding activites of the TNF are inhibited, the antibody or antibody fragment binding to the TNF such 
that the epitope of the TNF defined by the topographic regions of residues 1-18, 58-65, 115-125 and 1 38-149, or 
the topographic region of residues 1-18 and 108-128, or the topographic region of residues 56-79, 11 0-127 and 
135-155 is substantially prevented from binding to naturally occurring biologically active ligands. 

3 An antibody or antibody fragment as claimed in claim 1 or 2 in which the antibody or antibody fragment is a mon- 
oclonal antibody selected from MAb 1 (ECACC 89080301), MAb 54 (ECACC 89083103) and MAb 47 (ECACC 
89121402) or a fragment thereof. 

4. The use of an antibody or antibody fragment as claimed in claim 2 or 3 in the preparation of an agent for the 
treatment of toxic shock. 

5 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the binding of the TNF to receptors on endothelial ceils is inhibited, the 
induction of tumour fibrin deposition and tumour regression activities of the TNF are enhanced; the cytotoxicityof 
the TNF is unaffected; and the tumour receptor binding activity of the TNF is unaffected or enhanced; the antibody 
or antibody fragment binding to TNF such that the epitope of the TNF defined by the topographic region of residues 
1-30, 117-128 and 141-153 or the topographic region of residues 1-18 is substantially prevented from binding to 
naturally occurring biologically active ligands. 

6. An antibody or antibody fragment as claimed in claim 5 in which the antibody or antibody fragment binds to human 
TNF in the topographic regions of residues 1-26, 117-128 and 141-153. 

7. An antibody or antibody fragment as claimed in claim 6 in which the antibody or antibody fragment is MAb 32 
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(ECACC 89080302) or a fragment thereof. 



8. An antibody or antibody fragment as claimed in claim 5 in which the antibody or antibody fragment binds to r sidues 
1 -18 of human TNF (peptide 301 ). 

9 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the cytotoxicity and tumour regression activities of the TNF are unaf- 
fected; the induction of tumour fibrin deposition activity of the TNF is inhibited and the receptor binding activities 
of the TNF are unaflected; the antibody orantlbody fragment binding to TNF such that the epitope of the TNF 
defined by the topographic regions of residues 22-40. 49-97, 11 0-1 27 and 1 36-1 53 is substantially prevented from 
binding to naturally occurring biologically active ligands. 

10. An antibody or antibody fragment as claimed in claim 9 in which the antibody or antibody fragment is MAb_42_ 
(ECACC 89080304) or a fragment thereof. 

1 1 . The use of an antibody or antibody fragment as claimed in any one of claims 5 to 1 0, in the preparation of an agent 
for the treatment ol tumours inhibited by the action of TNF. 

12. The use as claimed in claim 11 in which the tumour is selected from the group consisting of melanoma, breast and 
bladder carcinomas. 

13. A product containing an antibody or antibody fragment as claimed in any one of claims 5 to 10 and a cytotoxic 
drug for simultaneous, sequential or separate administration in cancer therapy. 

14 A product as claimed in claim 13 in which the cytotoxic drug is selected from Ihe group consisting of vinblastic, 
' acyclovir, interferon alpha. IL-2, actinomycin D, AZT, adriamycin, mytomycin C, cytosine arabinos.de, dounorubic.n, 

cis-platin, vincristine, 5-flurouracil and bleomycin. 

15 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when il binds to TNF the tumour fibrin deposition activity of Ihe TNF is enhanced and the 
cytotoxicity, tumour regression, and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragment binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 1 -20 and 
76-90 is substantially prevented from binding to naturally occurring biologically active ligands. 

16. An antibody or antibody fragment as claimed in claim 1 5 in which the antibody or antibody fragment binds to TNF 
in the regions of residues 1-18 and 76-90. 

17. An antibody or antibody fragment as claimed in claim 15 or 16 in which the antibody or antibody fragment is MAb 
21 (ECACC 90012432) or a fragment thereof. 

18. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour fibrin deposition activity of the TNF is unafl actad ane the 
cytotoxicity, tumour regression and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragmenl binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 22-40. 
69-97. 105-128 and 135-155 is substantially prevented from binding to naturally occurring biologically active lig- 
ands. 

19. An antibody or antibody fragment as claimed in claim 18 in which the antibody or antibody fragment is MAb 53 
(ECACC 90012433) or a fragment thereof. 

20. An antibody or antibody fragment capable of binding to human TNF, such that when it binds to TNF the tumour 
fibrin deposition activity of the TNF is enhanced; the induction of endothelial procoagulanl activity of the _TNF js 
unaflected and the cytotoxicity, tumour regression and receptor binding actrvrties of the TNF are > "hibrted .char- 
acterised in that when the antibody or antibody fragment binds to the TNF. the eprtope of the TNF defined by the 
topographic regions of residues 12-22, 36-45. 96-105 and 132-157 is substantially prevented from biding to nat- 
urally occurring biologically active ligands. and/or the antibody or antibody fragment binds to human TNF in the 
topographic regions of residues 12-22, 36-45, 96-1 05 and 1 32-1 57 . 
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21. An antibody or antibody tragment as claimed in claim 20 in which the antibody or antibody tragment is MAb 25 
(ECACC 89121 401 ) or a fragment thereof. 

22. An antibody or antibody fragment capable of binding to human TNF, such that the tumour fibrin deposition, the 
induction of endothelial procoaguiant. cytotoxicity, tumour regression and receptor binding activities of the TNF 
are unaffected, characterised in that when the antibody or antibody fragment binds to the TNF. the epitope of the 
TNF defined by the topographic regions of residues 22-31 and 146-157 is substantially prevented from binding to 
naturally occurring biologically active ligands. and/or the antibody or antibody fragment binds to human TNF in the 
topographic regions of residues 22-31 and 146-157. 

23. An antibody or antibody fragment as claimed in claim 22 in which the antibody or antibody fragment is MAb 37 
(ECACC 89090303) or a fragment thereof. 

24 An antibody or antibody fragment capable of binding to human TNF. such that the induction ot endothelial proco- 
is agulant activity ol the TNF is unaffected and the cytotoxicity, tumour regression, tumour fibnn deposition and re- 

ceptor binding activities of the TNF are inhibited characterised in that when the antibody or antibody fragment 
binds to the TNF, the epitope of the TNF defined by the topographic regions ot residues 22-40 and either 49-98 
or 70-87 is substantially prevented from binding to naturally occurring biologically active ligands and/or the antibody 
or antibody fragment binds to human TNF in the topographic region of residues 22-40 and either 49-98 or 70-87, 
20 wherein the antibody is not antibody AM-1 95 secreted by cell line ECACC 87050801 . 

2S. A composition comprising TNF and an antibody or antibody fragment as claimed in any one of claims 1 -3. 5-1 0 or 
15-24, in which the ligand is bound to the TNF. 

SB 26. An antibody or antibody fragment as claimed in any of claims 1 -3, 5-1 0 or 1 5-24 for use in medicine. 

Claims for the following Contracting State : ES 

30 1. A process comprising providing an antibody or antibody fragment capable of binding to TNF. the antibody or an- 
tibody tragment being characterised in that when it binds to TNF the induction of endothelial procoaguiant activrty 
ot the TNF is inhibited, the antibody or antibody fragment binding to the TNF such that the epitope of the TNF 
defined by the topographic region of 1 -1 8. 58-65, 11 5-1 25 and 1 38-149. or the topographic region of res.dues 1-18 
and 108-128, or the topographic region of residues 56-79. 110-127 and 135-155. or the topographic region o 

3S residues 1-30, 117-128 and 141-153, or the topographic region of residues 1-18. or the topographic reg.on of 

residues 22-40 49-97. 110-127 and 136-153. or the topographic region of residues 1-20 and 76-90. or the topo- 
graphic region of residues 22-40. 69-97. 105-128 and 1 35-155 is substantially prevented from binding to naturally 
occurring biologically active ligands. 

40 2 A process comprising producing an antibody or antibody fragment as defined in claim 1 in which the antibody or 
antibody fragment is further characterised in that when it binds to TNF the tumour regression, induction of tumour 
fibrin deposition, cytotoxicity and receptor binding activites of the TNF are inhibited, the antibody or antibody frag- 
ment binding to the TNF such that the epitope of the TNF defined by the topographic regions of residues 1-18, 
58-65 115-125 and 138-149, or the topographic region of residues 1-18 and 108-128. or the topographic region 

as of residues 56-79, 110-127 and 135-155 is substantially prevented from binding to naturally occurring biologically 

active ligands. 

3. A process comprising producing an antibody or antibody fragment as defined in claim 1 or 2 in which the antibody 
or antibody fragment is a monoclonal antibody selected from MAb 1 (ECACC 89080301). MAb 54 (ECACC 

60 89083103) and MAb 47 (ECACC 89121402) or a fragment thereof. 

4. The use of an antibody or antibody fragment as defined in claim 2 or 3 in the preparation of an agent for the 
treatment o1 toxic shock. 

55 5 A process comprising producing an antibody or anlibody fragment as defined in claim 1 in which the antibody or 
antibody fragment is further characterised in that when it binds to TNF the binding of the TNF to receptorson 
endothelial cells is Inhibited, the induction ot tumour fibrin deposition and tumour regression activities of the .TNF 
are enhanced; the cytotoxicity of the TNF is unaffected; and the tumour receptor binding activrty of the TNF. is 
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Dee rlptl n 
[m Tnepresentinvent™™^ 

such thai upon binding the biological activity of TNF ' » nwJ.ned ii J 91 ^ | ha aclitfity Tne new discovery shows 
p evious descriptions of ««^^^™r^T^ In addition, the pr sent invention 

now the different acuities of TNF JlS of therapy utilising TNF and moiecu.es 

relates to a composition compnsmg a molecule bound to Nr an 

active against TNF. activated macrophages first observed in the serum of ex- 

[0002] Tumor necrosis factor alpha i (JNF « a producl .01 ^ac ^ hartarium oarvum and challenged with en- 

Omental animate presensitized wth R.r^s C* ^^ ^ J^ necrc J s was obse^ed in some trans- 
dotoxin (LPS). Following the system^ 

plantable tumours of mice while jn^ TNF caused c^^yuc y ^ patno ,o g ,cal.chang- . 

fooOSl in addition to its host-protective effec TNF ^f^Son of mice with a polyclonal rabbit serum aga,nst 

b ^sr^™'^ lps ^ the ,ni,lat,n9 a9ent of tox,c 

^ ad "e^^ 

herapy agent to be assessed. While TNF .nfusion into c*ncm patients^ " £ fenal impairment and hyper- 

regression, side-effects such - JE"**!^ with the clinical use of TNF are pre- 
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TABLE 1 

BIOLOGICAL ACTIVITIES OF TNF 

- ANTI-TUMOUR 

25 . - ANTI-VIRAL 

- ANTI-PARASITE 



30 



FUNCTION 
[0005] 



35 



cytotoxic action on tumour cells 
pyrogenic activity 
angiogenic activity 
inhibition of lipoprotein lipase 
activation ot neutrophils 

I^XS&U oocyte and tumour cel, procoagulant acuity 
40 induction of surface antigens on endothelial cells 

Induction of IL-6 
induction of c-myc and c-fos 
induction of EGF receptor 
induction of IL-1 
45 induction of TNF synthesis 

induction of GM-CSF synthesis , rtfhoeic 
increased prostaglandin and collagenase synthes.s 
induction of acute phase protein C3 
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KjJ^d .IK. p«t*«- >*x* ^"SStXJ-K--. lung, breas, and ova;. 
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rCSev" the effects ot these antibodies on other TNF are said to bind to partcufcr 

[0008]' EP-A-0288088 discloses a limled number >f ^^^^f?^ ^T^l liati to 1S2Z». «l^o -old. 
epitopes of human TNF These epitopes are contained .n the 68th to 97th, 7in xo at 

of human TNF. KmHinn tn human TNF including AM-195 secreted by cell 

r0009] EP-A-026061 0 discloses monoclonal antibodies binding to human 

L ECACC 8705080! , which neutralises cytotoxic ■«J££^™ F ^ active against human TNF and have 
[0010] The present inventors have produced panels o monoc tend ant *«J"J*J * m TNF receptor 

Characterised them Wrth respect to their effects °" < h "^^^^ approach 
binding, activation of coagulation (both m v/froand '"J'^^^^ 1 ^^ ^re associate^ «*h HHfarant activities. 

S the^providing for improved therapeutic agents ^^^^^^o, antibody fragment 
[0011] According to a first embodiment of the present invention, there ,.s jmom led aj ' TNF the 

.capable ol binding' to TNF, the antibody or '^^I^^SS^^S^ binding to the 
induction of endothelial procoagulant activity of the TNF « 'nh.brted the ant body « ant W g ^ ^ 

TNF such that the epitope of the TNF defined by the ^^^^^^"l of re sLes 56 79 11 0-1 27 and 1 35-155 
topographic region of residues <i 
or the topographs reg.on of residues 1-30 >, ".J. 2 ™^* 1 -! , ~ or the topographic region of residues 1-20 and 
topographic region of residues ^^^^ 
76-90. or the topographic region of residues 22-40, 69-97. 105 l^aana io 

to naturally occurring biologically active "gands^ orovided an antibody or antibody fragment 

[0012] Accordingto a second embodiment ot the present invention jgg&JJfJJJ deposition activity of the TNF is 
capable of binding to human TNF. such that ^*££>J£ ^^^Ji^Ao^ SL» re- 
enhanced; thejjduction of endotheja. P-^^J^^'^^L^ in that when the antibody or antibody 

^™ U S^ ™ ~* 96 " 105 ^ 

ST-cord^^^^^^ 

capable of binding to human TNF, such that the tumour flbr m depo srtion. th MJJJ characterised in that when 
cytotoxicity, tumour regression ^^^^Z^ le TNF defnS ! by the topographic regions o, 
the antibody or antibody fragment b.nds o the TNF, the > eprtope oi ™ occurring biologically active ligands. 

residues 22-31 and 146-15^ substantially preven,^^^^ 

and/ortheantibc<Jy orantibodyfragmentb,ndstoh uma nTNF^ e Qf bindjng 

[0014] According to a fourth embodiment of the present m ^^J' 1 ^ F is unaffecte d and the cytotoxicity, 
o human TNF. such that the induction of endotheha. V^^^^^^T^ inhibrted ^racterised in 
tumour regression, tumour fibrin depos.tion and T^^'^S^oTle TNF defined by the topographic 



, J25f Men* asp.e.» « »» I™"*" ■»*T Ft*» MgmM. .esfuctured 
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47 have been deposit d wrth me European Collection o, ^^C,^c^ ^^_ 
Production Laboratory. Public Hea.th Laboratory Serv.ce Cen r jta JW^'J^K 1980 and accorded 
Down. Salisbury, Wmshire SP4 OJG, ^^^^\SS^i^lto8fl08M09:M*b 
accession No. 89080301 ; MAb 54 was deposited on 31 August! 989 and acco t 

47 was deposited on 14 December 1989 and accorded acceMio" ' *a89_ 2 £0* , jne ducing 

89080304. (se . c| _ jm 21 x A sam pie of the hybridoma cell line producing MAb 

C) The monoclonal antibody Signed »^ 25 (see ctom 21). a samp Researcn and Produc . 

25 was deposited with the European Collection of An.mal Ce 1 ^btotaw and Research. Porton Down, 
tion Laboratory. Public Heaith Laboratory Se f"* e 
Sa.isburv. Wiltshire SP40JG^ 

mK^ 

^SisC — No -. 

90012432. , co , eM ..aim i<« A samole of the hybridoma cell line producing 

90012433. a samole of the hybridoma cell line producing 
89080303. 

™T^t™^tLaln antibodies" a= used >w„, » »«. <° "T WSI ™ mS " 

[0019] TT»e term stngie U( -"" a mqsqVi as suggested by these authors. 

Fig 1 shows the results of a titration assay with MAb 1 against TNF; 
MAbs: , _ Mir . 

Fia 8 is a schematic representation of epitopes on TNr, wfhi-164 tumours" 

Fig 1 3 shows receptor binding studies of TNF completed wrth MAb 32 < h 

and MAb 47 (~^~ ) on melanoma ert 'l™.^** wftn MAb 32 ,-o_ }i control antibody (-«- ) and 
Fig 14 shows receptor binding studies of TNF complexed with mad m 1 

MAb 47 ) on melanoma cell line IGR3: control antibody (-O- ) 

Fig. 15 shows receptor binding studies of TNF complexed wrth MAb 32 ) 

and MAb 47 (-=>- ) on ™ aM *< n^™™'^**™^ MAb 32 (_^_ ). control antibody (_c*- ) and 
Fig 16 shows receptor binding studies of TNF complexed wrth MAD ^ 
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MAb47{— <=> — ) on breast carcinoma cell line MCF7; — - «„«v w k / /-wtt— land 

Fig 17 shows receptor binding studies of TNF comp.exed with MAb 32 (— ), control ant.body (-D- ) and 
MAb 47 ) on colon carcinoma cell lin B10: MAh , r-, \ and 

Fia 18 shows the effect on TNF-mediated tumour regression invjyo by MAb 32 ( a ) control MAb ( a ) and 

Rg^hLs the effect on TNF-mediated tumour regression invivo by contro. MAb. MAb 32 and undent FAb' 

Rg'TshowsTeSect on TNF induced tumour regression by contro. MAb ( c=3 )• MAb 32 (- ) and peptide 

301 antiserum (® >); AA ... .. 

Fig 21 shows MAb.32 reactivity with overlapping peptides ol 10 AA length, ana 

Fig'. 22 shows a schematic three dimensional representation of the TNF ■ motocule 

Fig 23 shows topographically the region of residues 1 - 20, 56 - 77, 108 - 1 27 and 1 38 - 1 49. 

Fia 24 shows topographically the region of residues 1 - 18 and .108..-128 

Fig. 25 shows topographically the region of residues 56-79, 110-127 and 1 36 - 55, 

Fia 26 shows topographically the region of residues 1 - 26, 117 - 128 and 141 - isj 

F g 27 shows topographically the region of residues 22 - 40. 49 - 97, 110 - 127 and 136 - 153. 

Fig 28 shows top^rapMcalJ the region of residues 12 - 22. 36 - 45. 96-105 and 132-157, 

Fig. 29 shows topographically the region of residues 1 - 20 i and 76 i - 90 

Fig. 30 shows topographical* the region of residues 22 - 40. 69 - 87 105 - 128 and 135 - 155, 
Fig. 31 shows topographically the region of residues 22 - 31 and 146 - 157, 
Fig 32 shows topographically the region of residues 49 - 98; and 
Fig. 33 shows topographically the region of residues 22-40 and 70-87. 

Animals and Tumour Cell Lines 

School of Medical Research, Australian National University). 
Fusions and Production of Hvb ridomas 

[0M21 ... we,. ***** ««h 10 u 9 Iron „con*n. n . TNF ""^-^ ^f^It^To 

Radioimmunoassay 

[0 023] TNF was todinated using lactooeroxidase according to standard ^ du ^^ 

Antlbodv-Antibodv C ompetition Assays 

[0024] ThecomparativespecrTcitesoithemonocI^^ 

Immobilized antigen (LACT) or antibody (PACT) (Aston and Ivanyi. 1985. Pharmac. Therapeut 27, 403). 
PACT 

[0025] F.exib.e microtia trays were coated with monoclonal 

mouse ascites fluid. 100 micrograms per ml in sodium gSW" Zd^of 1251 TNF to 
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and counting wells tor bound radioactivity. 100% ^"BJ^^^^^'^togous monoclonal antibody. All 
antibody while 100% competition was determm d in the presence of excess horn g 
dilutions were prepared in BSA/PBS. 

LACT 

[0026] Th. binding o, protein A purged. radiofcbel.ee 

determined in the presence o, v^ng concen^^ (50 mfroKtres) were pre- 

w wHh TNF (50 micrograms per ml) as described I above. ^^^^^ (3 0.000cpm) for a further 24 hours, 
incubatedon piatesfor 4 hour at 4'C pnoM oadd t,on ^^^S^S, bXng was determined in the absence 

tibody. 

is 

WFH1-164 Cytotoxicity Assay 

20 monoclonal antibody to cell cultures at ABT90. 
Tumour Regression E xperiments 

approximately 1 4 days later. Mice were "f^XT^^SnSerti?^ Control groups received injections ot 
Radio-Receotor Assays 

[00291 WEHI-164 celis grown to conflue ncy we. ^ 

ancedsaKsolutiontHBSS.Gibco). 100ulof unlabeH ad TNFf. M0 00 "J ) WEH) ^ wefe 

commencing 1 in 10 to 1 in 100.000 ^^^^^^JSi^ a shaking water bath at 37»C tor 
then added (200 microlitres conta.n.ng 2 x * " ^J*" 1 ^ an d the cells spun at 1 6.000 rpm tor 30 seconds^ 

containing 1% BSA. 

Pr^ nan ulant Ind -^tmn hv TNF on Fndothelial Cells 

,0030, Bo.ne aortic endothelial cei, ^J^^^ 
PCS) penicillin, streptomycin, and 2-mercaptoethand 

TNF the cells were trypsinised and plated .nto ^^^^^so dilutton of ascitic globulin) was added 
CPNAS 83, 4533). TNF (0-500 units/culture) ^.^"^"^f^ , ^cells were scrape harvested, frozen and 
alter washing of the confluent cell monolayer w.th ."f^^L^ ^recaldfication time of normal donor platelet-poor 
sonicated. Total cellular procoagufcnt act rvrty ^*»™ ^^J^^ added to 100 u. of cel. lysate and 100 
plasma performed at 37'C. 100 mcroMres of ctrated ' ^ ^«> r J^id In some experiments tumour cell culture 

„ - ,- - - — ™> Tumour'' nt »«re Tr.at.d with TNF an. Monoclona, Antibod y 
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removing a piece of tissue, weighing it and ~^^^!^ ^S^liU" monoclonal anUbodieVwere " 
[0032] In all 1 3 monoclonal antibod.es react.ng with human ™Fwere .solated. in 53 
designated MAb 1 , MAb 11 , MAb12, MAb 20, MAb 21 , MAb 25. MAb 31 I MAb 32 MAb 37 mad 
andMAb 54. The effect of these monocbnal antibodies, ^• fl S^£^ ™ m J 2^acth«to 
[0033] AscanbeseentromTableaw^ 

of coagulation ^ human TNF (MAb 1,47 and 5^^ tumour regression 

of coagulation either in vitro or inviyo (MAb 11. 12, 25 and 5d). moeeo mmu * 
enhanced the activation of coagulation in vivo, 



TABLE 2 



TNF 

BIOACTIVITY 



Cytotoxicity 
Tumour 
Regression 
induction of 
Procoagulant 
(Endothelial) 
Fibrin 
Deposition 
(tumour) 
. Receptor 
Binding 
(WEHI-164) 



EFFECT OF MONOCLONA L ANTIBODIES ON TNF BIOACTIVITY 

MONOCLONAL ANTIBODY 

^42 



11 



12 



20 



0 
0 



21 



25 



31 



0 
0 



32 



0 
+ 



+/0* 



37 



0 
0 



0 
0 



47 



53 



54 



+ Enhancement 0 No effect- Inhibition • Depending on MAb concentration in the < 
3,13-17). 



of WEHMB4 tumour oells and tumour type (see Figs. 



[0034] MAbs 1. 47 and 54, which have been shown in competition ^J^J^ZS^M^ 
U sain to have highly desirab.e characteristics in ^.^S^ JwESE^octa-l antibodies 
parasitic Election where TNF levels are h.gh ^^^^^^^^g cancer therapy since they do 
such as MAb 32 are more appropnate as agents or «^"*^ ™£ ™ o( the = apy is particularly Indicated in 
not inhibit tumour regression but do inhib.t act.vat.on of \™Jl f coagulation by TNF (e.g. 

conjunctton with cytotoxic drugs used in cancer *™^^^^n^lnC.!^lneiiblno8lde. 
vinblastin. acyclovir. .FN atpha. IL-2. ac tin omyc.n C ^^ X ^£ 'J 7^1988 5 .Lunopharmacol. Immuno- 
dounorubicin. cis-platin. vincristine, 5-flurouracrt. **°W™< (^nabe N eta jh^ mfjy 

^ ^SST-SUr WAb 1 has been found to have the following character.st.es:- 

1 M human recombinant TNF alpha! but not human .ymphotoxin (TNF beta) or human interferon. Similar* 
MAb 1 does not cross-react with recombinant munne TNF ffJ-J)- 9 {Fig . 2 ). 

2. MAb 1 is of the immunogiobulin type lgG1 , K with an W*™^ 1 * weHM W moTe fibrosarLma cells in 

3. MAb neutralises the cytotoxic effect of recomb.nant human TNF « WEW 164 m 

culture. One microgram of MAb 1 neutralize. modi.s inv^ WEHI- 
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7. MAb 1 inhibits the induction of procoagulant activity (tissuejactoq on cultured bovine aortic endoth lial cells 
(Fig 6). 

8 MAb 1 reduces the uptake of 1 251 fibrinogen into tumours of mice treated with TNF (Fig. 7). 

9! MAb 1 competes for binding of 1251 TNF and thus shares an overlapping epitope with the following monoclonal 

antibodies: 21, 25, 32,47, 54 and 37. 

10 MAb 1 does not compete for binding of 1251 TNF with the following monoclonal antibodies: 11. 12, 42, 53, 31 
and 20 (Fig. 8). 
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TABLE 3 



RADIORECEPTOR ASSAY: INHIBITION OF TNF BINDING TO WEHI-164 CELLS BY MAb 1 


TREATMENT 


% SPECIFIC BINDING 


MAb 1 


1/10 


0 




1/100 


21 




1/1,000 


49 




1/10,000 


73 




1/100,000 


105 


cold TNF (ng/tube) 








10,000 


0 




5.0G0 


q 




1,000 


0 




500 


10 




100 


11 




10 


64 




1 


'108 




0 


100 



f00361 Mab 32 is an lgG2b,K antibody with an affinity tor human TNF alpha of 8.77 XlO-Smoles/litre as determined 
by Scatchard analysis. This monoclonal antibody does not react with either human TNF beta (lymphotox.n) or mouse 

[0M7] Ph As shown in Figure 3 MAb 32 does not inhibit TNF cytoxicity jnvitro as determined in the WEHI-164 1 assay. 
0038] Monoclonal antibody 32 variably enhances TNF-induced tumour regression actrvity agamst WEHI-1 64 fibro- 
sarma tumours implanted subcutaneously into BALB/c mice at a TNF dose of 10ng/day (see F.gs. 10 and 11). Th s 
feature is not common to all monoclonal antibodies directed against TNF (Fig. 9) but resides wrthm the binding site 
specificity of MAb 32 (Fig. 8) which may allow greater receptor mediated uptake of TNF into tumour cells (see Table 4). 
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TABLE 4 


BINDING OF TNF TO RECEPTORS ON WEHM64 CELLS IN THE PRESENCE OF MAb 32 




% BINDING 125 I-TI 


SIF 


MAB DILUTION 


CONTROL MAB 


MAB 32 


1/10 

1/100 

1/1000 

1/10,000 

1/100,000 


36 
74 
101 
92 
97 


14.1 
68 
83 
82 
93 



[0039] Enhancement of TNF activity-by MAb 32 at lowerdoses of TNF is such that a least tenfold less TNF .s required 
to achieve the same degree of tumour regression (see Fig. 11 and 18). The results for day 1 . 2.5ug and lug TNF and 
dayt 5ug. 2.5ug and .ug are statistical* significant in a t-test a. p <.01 level. This level of enhancemen ate ° 'ncreases 
the rate of recipients since the lower dose of TNF used is not toxic. Fig. 1 9 shows that un,valen Fab >tagmerts 

ol MAb 32 also cause enhancement of TNF-induced tumour regression in the same manner as whole MAb 32 (see 

[0040]' MAb 32 inhibits the expression of clotting factors on endothelial cells normally induced by incubation of the 
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cultured ce.ls with TNF (see Fig. 6). This respons may be n^^'JE ^y^'j j^^ ^ - - 

is distinct to the receptor lound on other cells. ^ rttlln tinn within the tumour bed as shown by the 

pMQ The results obtained in the clotting assay using B ^^^^^fS^MM of clotting factors 

correlate with the results obtained in the BAE radioreceptor assay ™ TNF alone) also inhibit the 

on the surface of endothelial cells (as shown by the .ncrease in clotlmg time compared to . Mt- a , 

binding of TNF to its receptor. This is exemplified by M ^l*** n °* 7 . jnh , b|l binding o1 TNF to endothelial 

[0046] MAb 32. which does not inhibit TNF binding to WEHM64 ceMs does .nh bU wn 9 

Lite. This result provides support for the hypothesis that *st^t uncuonalsi^s exist 

these sites interact with distinct receptor subpopula trans ^ Jrftorjnt ceB types • ™" JJ^ subtypes . 
percentage specific binding at a dilution of 1/100 to 1/10.000 being effectively zero 

^ RINDING «n imp* OP HUMAN T r- ' c PVPH WTH MOB r> ON HI .MAN CARCINOMA CELL 

I INES IN VITRO 

TNF receptors on certain human carcinoma ceil lines. 
MATERIALS AND METHODS 

[0049] The following human carcinoma cel. lines have been assayed ^^^^^^^^E 
n the presence of MAb 32: B10. CaCo, HT 29. SKC01 (a. .cole 

(melanoma). .GR3(me.anoma), MCF7 <^?^^ 10%foeta. 
□MEM (CaCo and IGR 3) or Iscoves modified DMEM (B10, HT ^29 SK01. S637 ,mu j PP desC ribed for 

calf serum, penecillin/streptomycin a^t™^^ »" tlhe 810 ce,,S 

endothelial cells except that the incubation time with .odinated TNF was extended 
for which the radiolabel was incubated for 1 hour. 

RESULTS 

CONCLUSIONS 

all receptors in the presence of MAb 32, 
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FIG. 31 
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